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COMPTROLLER GENERAL'S 
REPORT TO THE CONGRESS 

D I G E S T  - - - - - -  

WHY THE REVIEW WAS MADE 

Computer-Output-Microfilm (COM) 
is a technology enabl ing t h e  
ou tpu t  of computers t o  be 
recorded d i r e c t l y  on micro- 
f i l m  rather t h a n  on paper.  

GAO made t h i s  review t o  s tudy  
COM use by Federal agenc ies ,  
t o  determine whether COM could 
improve t h e  e f f i c i e n c y  and 
economy of computerized in for-  
mation systems,  and t o  explore  
s e r v i c e  c e n t e r s  as a means of 
providing COM s e r v i c e s .  

F I N D I N G S  AND CONCLUSIONS 

COM is a blending of t h e  com- 
p u t e r ,  microphotography, and 
e l e c t r o n i c s .  A COM system 
usual1.y c o n s i s t s  of a recorder /  
developer and a reader .  

The recorder  reads  t h e  com- 
p u t e r ' s  magnetic t ape  and trans- 
forms t h e  d a t a  onto  microfi lm, 
which is developed. The reader  
is used t o  read t h e  developed 
f i lm .  (See p. 1.) 

General ly ,  t h e  COM recorder /  
developer can be rented f o r  
less than $50 ,000  a year and 
r eade r s  may be purchased 
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f o r  between $70 and $4 ,000 ,  
depending on s o p h i s t i c a t i o n  
and c a p a b i l i t i e s .  (See p. 0 4 . )  

Organi z a t  ions  i n s  t a l l  ing 
COM systems have obtained 
b e n e f i t s ,  inc lud ing  

--lower cost ,  

- - faster  informat ion out-  
pu t  , 

--more v e r s a t i l e  ou tpu t  
formats ,  and 

- - easier  handling and d i s -  
t r  i b u t i o n  of computer 
r e p o r t s .  

A Defense Supply Agency 
s tudy  ind ica t ed  t h a t  pro- 
ducing computer-output data 
on microfi lm costs about 
one- fourth as much as pro- 
ducing data on paper.  

A GAO a n a l y s i s  of r e p o r t s  
a t  e i g h t  Federal  a c t i v i t i e s  
and d i s c u s s i o n s  w i t h  r e p o r t  
users indicate  t h a t  about 
1.2 m i l l i o n  pages of an esti- 
mated 3.9 m i l l i o n  pages of 
r e p o r t s  produced monthly could 
be converted to  microfi lm a t  an  

Tear w. Upon removal. the repod i 
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estimated annua l  s a v i n g s  of 
n e a r l y  $1 m i l l i o n .  (See p. 6.) 

I n  a d d i t i o n ,  it is less ex- 
p e n s i v e  t o  s t o r e  and repro-  
duce COM r e p o r t s  than  paper  
r e p o r t s .  (See p. 8.) 

Computer o u t p u t  on micro- 
f i l m  can be r e t r i e v e d  faster  
t h a n  da ta  p r i n t e d  on paper .  
S t u d i e s  made by i n d u s t r y  i n d i-  
cate  t h a t ,  on t h e  average ,  
4 minutes  are required t o  re- 
t r ieve  needed in fo rmat ion  from 
a paper p r i n t o u t ,  b u t  o n l y  
1 m i n u t e  is needed t o  r e t r i e v e  
in fo rmat ion  from f i l m .  With 
t h e  more s o p h i s t i c a t e d  COM sys-  
tems, r e t r i e v a l  t i m e  can be 
decreased f u r t h e r .  (See p. 8.) 

A supp ly  c o n t r o l  system a t  t h e  
Naval Supply  C e n t e r ,  C h a r l e s t o n ,  
South C a r o l i n a ,  uses m i c r o f i l m  
t o  produce s t o c k  s t a t u s  r e p o r t s  
and o t h e r  i n v e n t o r y  in fo rmat ion .  
Employees now spend abou t  800 
man-hours t o  r e t r i e v e  s t o c k  
s t a t u s  i n f o r m a t i o n ,  compared 
wi th  abou t  2 , 5 0 0  man-hours re- 
q u i r e d  when paper  was used. 
(See p. 8 . )  

Computer p r i n t e r s  are . g e n e r a l l y  
t h e  s l o w e s t  part of computer 
sys tems  and f r e q u e n t l y  become a 
b o t t l e n e c k ,  s lowing system ou t-  
p u t .  Microf i lm r e c o r d e r s  oper-  
ate fas te r  t h a n  p r i n t e r s  and 
can  produce as much o u t p u t  i n  a 
g i v e n  p e r i o d  as 30 p r i n t e r s .  
(See pp. 8 and 9.)  

Normal paper p r i n t o u t s  are  

large,  bulky,  heavy, and d i f f i -  
c u l t  t o  hand le ,  whereas micro-  
f i l m  is compact and e a s y  t o  
hand le .  A s i n g l e  microfiche 1/ 
can hold  270 pages  of p r in ted-  
data.  (?See p .  9 . )  

Although COM o f f e r s  many ad- 
v a n t a g e s ,  t h e r e  h a s  been a 
r e l u c t a n c e  i n  some cases t o  u s e  
it. Major f a c t o r s  which i n h i b i t  
development  and accep tance  of 
COM sys tems f o l l o w .  

- - P r a c t i c a l l y  everyone h a s  
worked wi th  paper  and is  
c o m f o r t a b l e  wi th  it . (S ince  
microf i lmed r e p o r t s  are new 
and d i f f e r e n t ,  some peop le  
tend t o  re jec t  them.) 

--COM r e p o r t s  require a machine 
f o r  r e a d i n g  and canno t  be 
w r i t t e n  upon. ( P e o p l e  used t o  
r e a d i n g  and marking paper re- 
p o r t s  are r e l u c t a n t  t o  change 
t h e i r  methods and a c c e p t  COM 
r e p o r t s . )  (See pp. 9 and 
10 . )  

dOM sys tems  began emerging i n  
1958 b u t  d i d  n o t  g a i n  wide- 
s p r e a d  a c c e p t a n c e  i n  Government 
and i n d u s t r y  for a decade. I n  
1968 o n l y  150 COM sys tems  were 
i n  use  i n  t h e  u n i t e d  S ta tes ;  by 
1972 over  1,000 were i n  use. 
I n d u s t r y  estimates i n d i c a t e  
t h a t  over  3 ,000  COM sys tems 
w i l l  be i n  u s e  by 1975. 

1/ A p i e c e  of f i l m  u s u a l l y  
4" by 6". 
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The Federal Government is now 
a major COM user. Agencies 
having equipment or p lann ing  t o  
a c q u i r e  it i n c l u d e  t h e  Depart-  
ment of Defense ( D O D ) ;  t h e  De-  
par tment  of  Hea l th ,  Educat ion ,  
and Welfare  ( H E W ) ;  t h e  Depart-  
ment  of t h e  Treasury ;  t h e  Gen- 
e ra l  S e r v i c e s  A d m i n i s t r a t  i o n  
( G S A ) ;  t h e  Uni ted  Sta tes  P o s t a l  
S e r v i c e ;  t h e  Atomic Energy Com- 
m i s s i o n ;  and t h e  N a t i o n a l  
A e r o n a u t i c s  and Space Admin i s -  
t r a t i q n .  (See p. 11.) 

Other  a g e n c i e s  s h a r e  COM equip-  
ment procured  by t h e  above 
a g e n c i e s  or  purchase  s e r v i c e s  
from commercial s e r v i c e  
c e n t e r s .  (See p. 11.) 

Some a g e n c i e s  have acquired COM 
r e c o r d e r s  and d e v e l o p e r s  on t h e  
bas is  of t he i r  needs wi thou t  
c o n s i d e r i n g  whether o t h e r  agen- 
cies could  share them. The 
c a p a c i t y  of t h i s  equipment is 
l a r g e .  G e n e r a l l y ,  a s i n g l e  
agency does  n o t  have enough 
compu-ter o u t p u t  t o  keep a re- 
c o r d e r  and deve loper  o p e r a t-  
ing f u l l  t i m e .  (See pp. -16 
and 17 . )  

When an agency has  a COM 
recorder /deve loper  f o r  i ts ex- 
c l u s i v e  use ,  t h e  equipment is 
f r e q u e n t l y  underused.  (See 
p. 1 7 . )  

The Naval A i r  S t a t i o n  i n  
Nor fo lk ,  V i r g i n i a ,  i n s t a l l e d  
COM equipment i n  May 1972 t o  
tes t  and e x p l o r e  its use. The 
COM reader and developer  were 
t a i l o r e d  t o  f i t  S t a t i o n  needs  

and a u t o m a t i c  d a t a  p r o c e s s i n g  
( A D P )  equipment character is t ics  
w i t h o u t  c o n s i d e r i n g  whether 
o t h e r  a g e n c i e s  had need f o r  
COM s e r v i c e s .  

Even though t h e  S t a t i o n  u s e s  
o n l y  abou t  4 .3  p e r c e n t  of i ts  
COM equ ipment ' s  c a p a c i t y ,  it 
has  provided few s e r v i c e s  t o  
o t h e r  a g e n c i e s .  A more e f-  
f i c i e n t  way of u s i n g  COM 
equipment a p p e a r s  t o  be 
through e s t a b l i s h i n g  s e r v i c e  
c e n t e r s .  (See p. 1 6 . )  

S e r v i c e  c e n t e r s  p r o v i d i n g  d i-  
v e r s e ,  prompt s e r v i c e s  could  
m a k e  COM's  advan tages  a v a i l a b l e  
t o  many Federal a g e n c i e s  and 
i n c r e a s e  equipment use. Other  
advan tages  of t h e s e  c e n t e r s  are 
lower s t a r t u p  c o s t s  and s a v i n g s  
th rough  economies of scale. 
(See p.  17 . )  

A s e r v i c e  c e n t e r  would central-  
i z e  a t  one p l a c e  a h igh  d e g r e e  
of  e x p e r t i s e  where u s e r s  could 
o b t a i n  answers t o  t h e i r  COM 
q u e s t i o n s  and t h e r e b y  enhance 
COM's  e a r l y  accep tance  f o r  ap- 
p r o p r i a t e  a p p l i c a t i o n s  and avoid  
i n a p p r o p r i a t e  a p p l i c a t i o n s .  
(See p. 1 7 . )  

Although COM s e r v i c e  c e n t e r s  
have been e s t a b l i s h e d  i n  t h e  
Government, t h e y  have n o t  been 
a c c e p t e d  Government-wide. HEW 
o p e r a t e s  a COM c e n t e r  i n  t h e  
Washington, D.C., area. Use of 
t h e  c e n t e r  has  expanded, and 
t h e  Center  is about t o  s t a r t  a 
two- shift- a- day o p e r a t i o n .  
(See p. 18 . )  
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To encourage e s t a b l i s h m e n t  of 
COM centers, GAO sugges ted  a 
j o i n t  p i l o t  p r o j e c t  wi th  t h e  
O f f i c e  of Management and Budget,  
GSA, and DOD t o  e s t a b l i s h  a 
center i n  t h e  Norfolk  a r e a .  
The Navy P u b l i c a t i o n  and P r i n t -  
i n g  S e r v i c e  agreed t o  be t h e  
COM s e r v i c e  c e n t e r  f o r  t h e  
p r o j e c t .  

A s t e e r i n g  committee headed by 
a DOD r e p r e s e n t a t i v e  is d i rec t-  
ing t h e  e f f o r t .  The committee 
w i l l  deal  w i t h  problems i n  op- 
e r a t i n g  t h e  center and w i l l  
c o n s i d e r  whether s tandards  f o r  
COM are needed s i n c e  t h e r e  is a 
v a r i e t y  of equipment a v a i l a b l e .  
(See pp. 18  'and 1 9 . )  

COM h a s  p o t e n t i a l  f o r  improving 
t h e  economy and e f f i c i e n c y  of  
Government in fo rmat ion  systems. 
Inc reased  use i n  such  a r e a s  as  
p a y r o l l  could  d e c r e a s e  o p e r a t-  
ing c o s t s  and y i e l d  o t h e r  ad- 
van tages .  

A major f a c t o r  i n h i b i t i n g  C O M ' s  
f u l l  e x p l o i t a t i o n  is t h a t  many 
F e d e r a l  managers and system 
d e s i g n e r s  a r e  unaware of i t s  
b e n e f i t s .  

S e r v i c e  c e n t e r s  could  p rov ide  
economical  COM s e r v i c e s ,  and,  
a s  COM becomes widely  accep ted  
and t h e  demand f o r  s e r v i c e s  
grows, g r e a t e r  economies could  
resul t .  GSA should  s t a r t  a 
program to  make F e d e r a l  
managers and system d e s i g n e r s  
more aware of COM b e n e f i t s .  

Pending comple t ion  of t h e  p i l o t  

p r o j e c t ,  GSA shou ld  encourage 
a g e n c i e s  t o  use COM c e n t e r s  
where p o s s i b l e ,  i n s t e a d  of ob- 
t a i n i n g  t h e i r  own COM r e c o r d e r s  
and d e v e l o p e r s  . 
RECOMMENDATIONS 

GAO recommends t h a t ,  t o  p rov ide  
f o r  o r d e r l y  and p r o d u c t i v e  u s e  
of COM equipment ,  GSA: 

--Inform Federal managers o f  
t h e  b e n e f i t s  of us ing  COM. 

--Sugg'est t h a t  a g e n c i e s  in-  
v e s t i g a t e  whether COM cou ld  
i n c r e a s e  p r o d u c t i v i t y  and 
lower t h e  c o s t  of in fo rmat ion  
sys tems.  

--Encourage Federal a g e n c i e s  t o  
share e x i s t i n g  COM equipment ,  
e s p e c i a l l y  i n  areas where 
Federal a g e n c i e s  are con- 
cent ra ted .  (See p. 20 . )  

AGENCY ACTIONS 

To make Federal managgrs more 
aware of t h e  advan tages  of COM, 
GSA is p r e p a r i n g  a handbook on 
t h e  a n a l y s i s  and d e s i g n  of COM 
i n f o r m a t i o n  sys tems and is 
sponsor ing  a Federal Government 
Mic rograph ics  Council .  Shared 
COM u s e  w i l l  be promoted as p a r t  
of t h e  Government-wide ADP 
Shar ing  Program, and t h e  ac- 
t i v i t i e s  of t h e  Micrographics  
Council  and a v a i l a b i l i t y  of t h e  
COM handbook w i l l  be p u b l i c i z e d .  
According t o  GSA, procurement  
requests f o r  COM equipment and 
s e r v i c e s  are reviewed as p a r t  
of  t h e  ADP Shar ing  Program. 

i v  
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GSA p l a n s  t o  s t r e n g t h e n  its ef- 
f o r t s  by r e v i s i n g  t h e  F e d e r a l  
P r o p e r t y  Management R e g u l a t i o n s  
t o  m a k e  a g e n c i e s  more aware t h a t  
COM equipment and s e r v i c e s  are 
inc luded  i n  t h e  ADP Shar ing  
Program. (See app. I f o r  GSA 
comments.) 

c o n t i n u e  working c l o s e l y  wi th  
GAO and GSA t o  e x p l o i t  t h e  f u l l  
p o t e n t i a l  of COM. (See app. I1 
f o r  DOD comments. ) 

MATTER FOR CONSIDERATION BY 
THE CONGRESS 

Because many of t h e  COM i n s t a l -  
l a t i o n s  d i scussed  i n  t h e  r e p o r t  
are m i l i t a r y ,  GAO asked DOD for  
its comments. DOD concurred  w i t h  
t h e  c o n c l u s i o n s  and recommenda- 
t ions .  

The A s s i s t a n t  S e c r e t a r y  of 
Defense said t h a t  t h e  r e p o r t  
shou ld  p r o v i d e  needed emphasis 
on COM as an a l t e r n a t i v e  t o  
p r i n t e d  computer o u t p u t  and 
should  i n c r e a s e  t h e  e f f i c i e n c y  
of e x i s t i n g  and planned COM 
usage through s h a r i n g  of re- 
s o u r c e s  o r  s e r v i c e  c e n t e r  sup- 
p o r t .  H e  said DOD wquld 

T h i s  r e p o r t  is provided t o  t h e  
Congress because of its con- 
t i n u i n g  i n t e r e s t  i n  t h e  ef- 
f i c i e n t  and economical  use  of 
computers .  

GAO b e l i e v e s  it w i l l  be h e l p f u l  
t o  c o n g r e s s i o n a l  committees con- 
sider i n g  agency requests f o r  
a d d i t i o n a l  funds  to  augment ADP 
sys tems.  

Committee s hav ing  over s i g  h t 
r e s p o n s i b i l i t y  f o r  GSA may be 
i n t e r e s t e d  i n  t h e  e f f e c t i v e n e s s  
o f  G S A ' s  e f f o r t s  t o  encourage  
more COM use .  
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CHAPTER 1 

INTRODUCTION 

The Federal Government, wi th  over 7 ,000 computers, is 
t h e  l a r g e s t  user of automatic data process ing  (ADP) equip-  
ment.  These computers p rocess  data and produce r e p o r t s  
necessary fo r  e f f i c i e n t  and e f f e c t i v e  agency management 
and are a v i t a l  and i n t e g r a l  p a r t  of Government ope ra t ions .  
Computers perform c a l c u l a t i o n s ,  summarize and c o n s o l i d a t e  
da ta ,  and perform process ing a c t i v i t i e s  a t  speeds  measured 
in  b i l l i o n t h s  of a second. However, a problem f r e q u e n t l y  
occurs when processed data is t o  be p r i n t e d  i n t o  r e p o r t  
form. Computer p r i n t e r s  ope ra t e  much slower t h a n  computer 
p rocess ing  u n i t s  and cannot p r i n t  informat ion n e a r l y  as 
f a s t  a s  it is produced. 

Computer-Output-Microfilm (COM) has been developed 
as means of producing computer r e p o r t s  faster and more eco- 
nomically than p r i n t e r s .  

t o  
I t  

COM is a technology enabl ing t h 6  ou tpu t  of-  computers 
be recorded d i r e c t l y  on microf i lm rather t h a n  on paper. 
is a blending of t h e  computer, microphotography, and 

e l e c t r o n i c s .  T h i s  p rocess  is faster t h a n  p r i n t i n g  on 
paper ,  and the  informat ion produced is more a c c e s s i b l e  and 
occupies  less space than paper r e p o r t s .  

A COM system usua l ly  c o n s i s t s  of a recorder /developer  
and a reader. The recorder/developer equipment may be i n  
q s i n g l e  u n i t  or each u n i t  may be sepa ra t e .  The recorder  
reads computer magnetic t ape ,  reduces t h e  phys i ca l  s i z e  of 
t h e  data ,  and transforms it onto f i l m ,  which is t h e n  
developed. The reader, the  main v e h i c l e  f o r  r e t r i e v i n g  
informat ion on microf i lm,  magni f ies  the  reduced d a t a  on 
t h e  f i l m  so a report u s e r  can read it. 

1 



ONLINE 

DEMAND 

COMPUTER TAPE DRIVE MICROFILM RECORDER /FILM DEVELOPER PRINTER 

h) 

ROLL FILM 
,INQUIRY 

.,STATION 
(READER) 

DEMAND 
PRINTER 

FILM DUPLICATOR 

TYPICAL COM SYSTEM 



Microf i lm is g e n e r a l l y  of two t y p e s ,  m i c r o f i c h e  and 
ro l l f i lm.  Microf iche  is a piece of f i l m ,  u s u a l l y  4 by 6 
i n c h e s ,  on which data is recorded .  R o l l f i l m  is f i l m  
r o l l e d  on a spoo l  or p u t  i n t o  a cassette or ca r t r idge  so  
t h a t  it can be read. Common f i l m  s i z e s  i n  u s e  today i n-  
c l u d e  16  and 35 mm used f o r  r o l l f i l m  and 1 0 5  mm used f o r  
m i c r o f i c h e .  

TYPES OF FILM 

* CARTRIDOE e :  

ROLL FILM 

I MICRO - 125 4-1568 I 

1 MICROFICHE 
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The amount of da ta  t h a t  can be placed on r o l l f i l m  or 
microfiche depends on t h e  f i l m  s i z e  (16, 35, or 105 mm) and 
how much the data  is reduced d u r i n g  the recording process 
( reduct ion  r a t i o ) .  A reduction r a t i o  of 1 t o  48, or 48X, 
means the image on the microfilm is 1 / 4 8 t h  t h e  s i z e  of the 
character  t h a t  could have been pr inted on pager. The more 
common reduction r a t i o s  and the amount of da ta  s tored by 
u s i n g  each are  shown below. 

Microfiche 

(4" x 6 " )  

Reduction r a t i o  

24X 
4 2X 
48X 

Reduction r a t i o  

24X 
4 2X 
48X 

R o l l f i l m  
(note  a )  - 

Pages per microfiche 
8" x 10.5" 11" x 14" - -__I- 

98 63 
2 88 192. 
392 234 

Pages per r o l l f i l m  
1 6  mm f i l m  3 5  mm f i l m  
1-p- 

2,400 4,800 
4,200 16,800 
9 I 600  1 9 , 2 0 0  

- a/Based on 11" x 1 4 "  pages on 1 0 0  feet of f i lm.  

COST OF COM EQUIPMENT 

The cos t  of COM equipment v a r i e s l  depending on the 
machine's soph i s t i ca t ion  and capab i l i ty .  Generally, the  COM 
recorder/developer can be rented for about $ 5 0 , 0 0 0  a year. 
Purchase p r i ce  for  a recorder va r i e s  from about $ 4 5 , 0 0 0  t o  
$ 2 7 5 , 0 0 0 ,  and separate developer units range  from $ 1 2 1 0 0 0  
t o  $18 ,000 .  Readers for r o l l f i l m  or microfiche may be pur- 
chased for  between $ 7 0  and $1,400; those capable of p r in t ing  
f u l l s i z e  copies of t h e  information on the f i l m  c o s t  
between $ 1 , 0 0 0  and $4,000. 

GOVERNMENT-WIDE COM R E S P O N S I B I L I T Y  

P u b l i c  Law 89-306 ( t h e  Brooks b i l l )  au thor izes  the 
Administrator of General Services t o  provide for  the  
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economic and e t f i c i e n t  a c q u i s i t i o n  and u s e  of ADP equipment  
by Federal a g e n c i e s .  G e n e r a l l y ,  COM r e c o r d e r / d e v e l o p e r s  
a re  c o n s i d e r e d  ADP equipment  and are t h e  r e s p o n s i b i l i t y  of 
G e n e r a l  S e r v i c e s  A d m i n i s t r a t i o n  (GSA). However, COM u s e  i n  
m i c r o p u b l i s h i n g - - i . e . ,  p r i n t i n g  p l a t e s  from p h o t o n e g a t i v e s- -  
is c o n s i d e r e d  p r i n t i n g  equ ipmen t ,  and t h e  GQvernment P r i n t -  
i n g  and B ind ing  R e g u l a t i o n s  i s s u e d  by t h e  J o i n t  C o m m i t t e e  on 
P r i n t i n g  of t h e  Congres s  gove rn  its i n s t a l l a t i o n  and use .  

T h i s  r e p o r t  d e a l s  o n l y  w i t h  t h a t  COM c o n s i d e r e d  ADP 
equipment .  

SCOPE OF REVIEW - 
We s t u d i e d  COM u s e  by F e d e r a l  a g e n c i e s  t o  d e t e r m i n e  

whether  COM c o u l d  improve t h e  e f f i c i e n c y  and economy of 
c o m p u t e r i z e d  i n f o r m a t i o n  s y s t e m s  and t o  e x p l o r e  s e r v i c e  
c e n t e r s  as a means of e c o n o m i c a l l y  p r o v i d i n g  COM s e r v i c e s .  
Most of our work was done i n  t h e  Nor fo lk ,  V i r g i n i a ,  and 
Washington,  D.C., areas where t h e r e  are c o n c e n t r a t i o n s  of 
F e d e r a l  a g e n c i e s  u s i n g  ADP equipmen’t. 

The r ev i ew  i n c l u d e d  d i s c u s s i o n s  w i t h  GSA; Depar tment  
of Defense  ( D O D ) ;  Depar tment  of H e a l t h ,  E d u c a t i o n ,  and 
Welfare ( H E W ) ;  Department  of t h e  T r e a s u r y ;  U.S. P o s t a l  
S e r v i c e ;  Atomic Energy  Commission; and N a t i o n a l  A e r o n a u t i c s  
and Space  A d m i n i s t r a t i o n  p e r s o n n e l  who u s e  COM equipment  
o r  d e s i g n  computer s y s t e m s  t h a t  i n c l u d e  it. W e  rev iewed 
f e a s i b i l i t y  s t u d i e s ,  j u s t i f i c a t i o n s  f o r  COM equ ipmen t  
a c q u i s i t i o n s ,  c o s t - b e n e f i t  a n a l y s e s ,  and ADP p l a n n i n g  
documents .  N e  a n a l y z e d -  w,orkload s t a t i s t i c s ,  u t i l i z a t i o n  
r e c o r d s ,  and o t h e r  f i l e s  and r e c o r d s  r e l a t e d  t o  COM 
equipment  a c q u i s i t i o n  and use. 
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CHAPTER 2 

COM SYSTEM ADVANTAGES AND DISADVANTAGES - 
O r g a n i z a t i o n s  t h a t  i n s t a l l  COM sys tems i n  t h e i r  ADP 

o p e r a t i o n s  have ob ta ined  economies and o p e r a t i o n a l  bene- 
f i t s ,  i n c l u d i n g  s a v i n g s  through lower c o s t s  f o r  p roduc ing ,  
s t o r i n g ,  and reproducing computer o u t p u t .  O p e r a t i o n a l  
b e n e f i t s  i n c l u d e  f a s t  r e t r i e v a l  of i n f o r m a t i o n ,  f a s t  com- 
p u t e r  o u t p u t ,  v e r s a t i l e  o u t p u t  f o r m a t s ,  and e a s y  hand l ing  
and d i s t r i b u t i o n  of o u t p u t  r e p o r t s .  

PRODUCTION COSTS 

A Defense Supply Agency (DSA) s t u d y  i n d i c a t e d  t h a t  com- 
p u t e r  o u t p u t  could be produced on mic ro f i lm f o r  abou t  one- 
f o u r t h  t h e  c o s t  of p r i n t i n g  t h e  d a t a  on paper .  Our analy-  
sis of r e p o r t s  a t  e i g h t  Federal a c t i v i t i e s  and d i s c u s s i o n s  
w i t h  r e p o r t  users  i n d i c a t e d  t h a t  about  1 . 2  m i l l i o n  pages 
of an e s t i m a t e d  3 . 9  m i l l i o n  pages of r e p o r t s  produced 
monthly could  be conver ted  t o  mic ro f i lm a t  an e s t i m a t e d  an- 
n u a l  s a v i n g s  of n e a r l y  $1 m i l l i o n .  One DOD a c t i v i t y  w e  
v i s i t e d  conver ted  50 of i t s  paper r e p o r t s  t o  m i c r o f i l m  and 
was a b l e  t o  e l i m i n a t e  a computer w h i c h  had been used s o l e l y  
f o r  p r i n t i n g .  T h i s  a c t i o n  r e s u l t e d  i n  e s t i m a t e d  s a v i n g s  of 
n e a r l y  $ 2 1 8 , 0 0 0  over  3 y e a r s .  

I n s t a l l a t i o n s  produci-ng 5 0 0 , 0 0 0  pages  of paper r e p o r t s  
each month may be a b l e  t o  reduce  repor t- produc ing  c o s t s  by 
as  much as 50 p e r c e n t ' b y  c z n v e r t i n g  t o  COM. 

The fo l lowing  t a b l e  compares t h e  p r o d u c t i o n  c o s t  f o r  
5 , 0 0 0  pages  of computer o u t p u t  ( p a p e r )  w i t h  t h a t  of micro-  
f i l m .  

P roduc t ion  c o s t s  
F i l m  
__I 

Paper 

M a t e r i a l  $ 44 .00  $ 8.00  
Labor 1 5 0 . 0 0  12.50 

With t h e  c o s t  of paper and l a b o r  c o n t i n u i n g  t o  r i s e ,  s a v i n g s  
from COM u s e  should be even h i g h e r .  
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STORAGE COSTS 

I n  many cases  microfilmed f i l e s  can be s tored  i n  l e s s  
than 5 percent of t h e  space needed t o  s t o r e  paper. In-  
formation provided by t h e  Socia l  S e c u r i t y  Administration, 
HEW, showed t h a t  an earnings repor t  f i l e  containing rec- 
ords  for  over 200 mi l l ion  peo'ple would requi re  300 ,000  
square feet  t o  s t o r e  i f  it were on paper. On microfilm, 
it requ i res  only 7 ,000  square f e e t  of s torage.  Although 
t h e  Socia l  Securi ty  Administration has not measured savings,  
it es t imates  t h a t  the COM system c o s t s  about one-fourth of 
what a paper system would cos t .  

REPRODUCTION COSTS 

When severa l  users  need t h e  same computer r e p o r t s ,  a 
number of copies may be needed. However, most p r i n t e r s  can 
p r i n t  a maximum of s i x  copies of a paper repor t .  If more 
copies 'are needed, t h e y  m u s t  be reproduced, a t  a h i g h  c o s t ,  
by copying t h e  mater ia l  or by rerunning the computer p r i n t  
program. I n  c o n t r a s t ,  dupl ica t ing  microfilm is f a s t  and 
inexpensive, and severa l  copies can be produced a s  needed. 
A t  one i n s t a l l a t i o n  we v i s i t e d ,  users were charged only 
15 cents t o  reproduce a microfiche which could contain up 
t o  270 pages of information. 

FASTER INFORMATION RETRIEVAL 

Computer output on microfilm can be r e t r i eved  f a s t e r  
than da ta  pr in ted  on paper. Typical ly ,  between 2 and 15 
m i n u t e s  is required t o  loca te  information i n  paper r epor t s .  
Information on microfilm usual ly  can be located i n  l e s s  
than 30' seconds. Industry s t u d i e s  ind ica te  t h a t ,  on t h e  
average, 4 m i n u t e s  is required t o  r e t r i e v e  needed informa- 
t i o n  from a paper p r in tou t .  To r e t r i e v e  information from 
f i lm,  only 1 m i n u t e  is required.  With t h e  more s o p h i s t i-  
cated COM sys tems,  r e t r i e v a l  time can be fu r the r  decreased. 

A supply cont ro l  system a t  the  Naval Supply Center, 
Charleston, South Carolina,  uses microfilm t o  produce 
stock s t a t u s  r epor t s  and other inventory information. Only 
800 man-hours a r e  now needed t o  r e t r i e v e  stock s t a t u s  in-  
formation, compared w i t h  about 2 ,500  man-hours when paper 
was used. 

FASTER COMPUTER OUTPUT 

Computer p r i n t e r s ,  because they a r e  t h e  slowest equip- 
ment i n  a computer system, f requent ly  become a bot t leneck,  
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s lowing system o u t p u t .  The computer o p e r a t e s  a t  s p e e d s  
thousands  of t i m e s  f a s t e r  than  the pr in te rs  and p roduces  
i n f o r m a t i o n  f a s t e r  than  it can be . p r i n t e d  on paper. 

COM r e c o r d e r s  o p e r a t e  a t  h igh  speeds, compared w i t h  
p r i n t e r  speed.  On t h e  a v e r a g e ,  a s i n g l e  COM r e c o r d e r  can 
produce as much as 30 p r i n t e r s .  T y p i c a l l y ,  computer p r i n t e r s  
can p r i n t  a maximum 1,000 l i n e s  a minute;  some can p r i n t  up 
t o  2 , 0 0 0  l i n e s  a minute.  The average  COM r e c o r d e r  r e c o r d s  
abou t  20,000 l i n e s  a minute ,  and some can r e c o r d  up t o  
50 ,000  a m i n u t e .  u s i n g  COM as t h e  o u t p u t  medium can reduce  
t h e  time r e q u i r e d  t o  p r e p a r e  r e p o r t s  and a l s o  a l l o w  users 
access t o  t he i r  in fo rmat ion  f a s t e r  than  i f  p r i n t e r s  are  
used .  

VERSATILE OUTPUT FORMATS 

COM r e c o r d e r s  are more v e r s a t i l e  than  p r i n t e r s  and 
a l low a g r e a t e r  range of o u t p u t  formats .  They can p r i n t  
c h a r a c t e r s  of v a r i o u s  s t y l e s ,  s i z e s ,  i n t e n s i t i e s ,  and even 
c o l o r s .  Selected in fo rmat ion  may be emphasized by i t a l i c s  
o r  u n d e r l i n i n g ,  and a v a r i e t y  of c h a r t s  and g r a p h s  can  be' 
produced because most COM r e c o r d e r s  have g r a p h i c s  capabil-  
i t y .  Although c h a r t s  and g r a p h s  can be p l o t t e d  on p a p e r ,  
p l o t t e r s  a r e  r e l a t i v e l y  slow and expensive .  COM r e c o r d e r s  
a l l o w  easier i d e n t i f i c a t i o n  of impor tan t  i n f o r m a t i o n  and 
m a k e  t h e  r e p o r t  more meaningful  t o  u s e r s .  

E A S I E R  HANDLING AND DISTRIBUTION 

Computer p r i n t o u t s  can be l a r g e  and bulky;  c a r b o n s  
m u s t  be removed, pages s e p a r a t e d ,  and t h e  r e p o r t  bound. 
P r i n t o u t s  require c o n s i d e r a b l e  hand l ing ,  are d i f f i c u l t  
t o  d i s t r i b u t e ,  and r e q u i r e  l a r g e  volumes of s t o r a g e  space. 
By comparison,  mic ro f i lm p r o c e s s i n g  and hand l ing  is s i m p l e r  
F i l m  developing has  been automated;  d u p l i c a t i n g  master f i l m s ,  
as i nd i ca t ed  e a r l i e r ,  is s imple  apd inexpens ive ;  and t h e  
p roduc t  is compact. For example, a s i n g l e  m i c r o f i c h e  can 
hold  270 pages of p r i n t e d  da ta ;  5 of t h e s e ,  h o l d i n g  1,350 
pages  of i n f o r m a t i o n ,  weigh a l i t t l e  more t h a n  an ounce and 
take up less  space  than  a small magazine. The e q u i v a l e n t  
i n f o r m a t i o n  on paper  would weigh about  5 pounds and r e q u i r e  
about  as much space  as an a t t a c h e  case. 

Although COM sys tems have many advan tages ,  some peop le  
a r e  r e l u c t a n t  t o  u s e  COM. Major f a c t o r s  i n h i b i t i n g  COM 
a c c e p t a n c e  are t h e  s t r a n g e n e s s  of t h e  medium and t h e  lack 
of knowledge of COM b e n e f i t s .  
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STRANGENESS OF COM 

Almost eve ryone  h a s  worked w i t h  paper  and is com- 
f o r t a b l e  w i t h  it. S ince  m i c r o f i l m e d  repor ts  a re  new and 
d i f f e r e n t ,  some p e o p l e  t e n d  t o  r e j e c t  them.  

COM r e p o r t s  r e q u i r e  a machine f o r  r e a d i n g  and c a n n o t  
be w r i t t e n  upon. P e o p l e  used t o  r e a d i n g  and marking paper  
r e p o r t s  a re  r e l u c t a n t  t o  change t h e i r  methods and a c c e p t  
CON r e p o r t s ;  however,  a good t r a i n i n g  program can h e l p  
t h e m  overcome t h i s  r e l u c t a n c e .  Many p e o p l e  p r e f e r  CON 
r e p o r t s  when t h e y  become f a m i l i a r  w i th  CON. 

LACK OF KLVOWLEDGE 

P e r h a p s  t n e  b i g g e s t  f a c t o r  i n h i b i t i n g  COP1 a c c e p t a n c e  
is t h a t  most p e o p l e  a re  unaware of i ts a d v a n t a g e s  and 
p o t e n t i a l  f o r  improving i n f o r m a t i o n  sys t ems .  When s y s t e m s  
are d e v e l o p e d ,  t h e  d e s i g n e r s  u s u a l l y  r e l y  on paper  r e p o r t s  
and ao n o t  c o n s i d e r  COM. 

F e a s i b i l i t y  s t u d i e s  i n v o l v i n g  COM o f t e n  are  s i m p l e ,  
o n l y  comparing paper  and f i l m  c o s t s .  E v a l u a t i o n  of a p ro-  
posed m i c r o f i l m  sys t em shou ld  i n c l u d e  a l l  f i l m  p r o c e s s i n g ,  
d u p l i c a t i n g  and i n s p e c t i o n  r e q u i r e m e n t s  and shou ld  i n s u r e  
t h a t  a l l  d i r e c t  and i n d i r e c t  c o s t s  a re  i n c l u d e d  i n  a com- 
p r e h e n s i v e  c o s t i n q  of a l t e r n a t i v e s .  More i m p o r t a n t ,  t h e  
n a t u r e  of t h e  i n f o r n a t i o n  sys tem and t h e  e f f e c t  of chang ing  
t o  COM shou ld  be reviewed i n  t h e  f e a s i b i l i t y  s t u d y .  A s  COM 
becomes g e n e r a l l y  a c c e p t e d ,  F e d e r a l  managers  and s y s t e m s  
d e s i g n e r s  w i l l  become rnorc aware of t h e  b e n e f i t s  of CON and 
i ts  a d v a n t a g e s .  
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CHAPTER 3 

COM USE BY FEDERAL AGENCIES 

COM emerged as a t e c h n o l o g i c a l  b reak th rough  i n  195.8 
when a s p e c i a l  model w a s  d e s i g n e d  and b u i l t  f o r  t h e  Social 
S e c u r i t y  A d m i n i s t r a t i o n .  For t h e  f i r s t  decade a f t e r  i t s  
i n t r o d u c t i o n ,  COM's growth was r e l a t i v e l y  s low, and by 1968 
o n l y  150 sys tems  were i n  u s e  i n  t h e  United S ta tes .  Begin- 
ning i n  1968, COM growth has been r a p i d ,  and over  1 , 0 0 0  sys-  
tems were i n s t a l l e d  by 1972. I n d u s t r y  s o u r c e s  estimate t h a t  
over  3 , 0 0 0  w i l l  be i n  u s e  by 1975. A r e c e n t  s t u d y  by a 
major c o n s u l t i n g  f i r m  p r e d i c t s  t h a t  t h e  market  f o r  COM w i l l  
accelerate i a p i d l y .  The Federa l  IGSvernment, now a major 
COM u s e r ,  w i l l  p a r t i c i p a t e  i n  COM's  f u t u r e  growth. 

AGENCIES U S I N G  COM 

GSA h a s  n o t  kept  an i n v e n t o r y  of purchased and leased 
COM equipment; t h e r e f o r e  it is d i f f i c u l t  t o  a s c e r t a i n  which 
a g e n c i e s  use  COM. We d i d  n o t  su rvey  a l l  a g e n c i e s ;  however, 
w e  d i d  f i n d  a g e n c i e s  i n  Norfolk and Washington, D.C.,  
which e i the r  have COM sys tems or  p l a n  t o  a c q u i r e  them. 
These i n c l u d e  

--DOD, 
--HEW, 
- - the Department of t h e  T r e a s u r y ,  
- - the Atomic Energy Commission, 

- -National A e r o n a u t i c s  and Space A d m i n i s t r a t i o n ,  and 
- - the  United S ta tes  P o s t a l  S e r v i c e .  

--GSA, 

The above l i s t  is n o t  a l l  i n c l u s i v e  b u t  i l l u s t r a t e s  t h a t  
s e v e r a l  l a r g e  a g e n c i e s  a r e  u s i n g  COM sys tems.  O t h e r  agen- 
cies  share COM u n i t s  procured  by these a g e n c i e s  or  purchase  
s e r v i c e s  from commercial s e r v i c e  c e n t e r s .  

COM APPLICATIONS 

COM sys tems appear  best  s u i t e d  . t o  a p p l i c a t i o n s  w i t h  a 
h igh volume of h i s t o r i c a l  d a t a  ma in ta ined  i n  sequence. Gen- 
e r a l l y ,  it does  n o t  work well where r e c o r d s  a r e  c o n s t a n t l y  
updated. The fo l lowing  examples show COM a p p l i c a t i o n s  used 
by DOD o r g a n i z a t i o n s .  These examples are n o t  in tended  t o  
show a l l  p o s s i b l e  a p p l i c a t i o n s  b u t  t o  i l l u s t r a t e  s i t u a t i o n s  
where c o s t  s a v i n g s  and o t h e r  b e n e f i t s  were o b t a i n e d  through 
implementing COM systems.  
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DSA - 
The m i n i a t u r i z a t i o n  of t h e  Federal Catalog Systems 

P u b l i c a t i o n s  (MINICATS)  w a s  a DOD s t u d y  i n i t i a t e d  i n  J u l y  
1971 which directed t h e  convers ion  of t h e  Federal Ca ta log  
P u b l i c a t i o n  t o  a 48x m i c r o f i c h e  format .  The s t u d y  showed 
it c o s t  $9.1  m i l l i o n  t o  produce t h e  c a t a l o g s  on a hardcopy 
and 1 6  mm c a r t r i d g e  media w h i l e  t h e  48x m i c r o f i c h e  produc-  
t i o n  c o s t s  were estimated a t  $2.8 m i l l i o n  f o r  t h e  same 
c a t a l o g s .  In  a d d i t i o n  t o  showing c o s t  s a v i n g s ,  t h e  s t u d y  
showed t h a t  microf i lmed c a t a l o g s  could  be produced and 
d i s t r i b u t e d  faster  than  paper c a t a l o g s .  

The MINICATS program is c o n t i n u i n g ,  and DSA h a s  sup- 
pl ied  DOD users wi th  more t h a n  26,000 m i c r o f i c h e  readers a t  
i n s t a l l a t i o n s  a l l  over  t h e  world. The program u s e s  micro- 
fiche’at a r e d u c t i o n  ra te  of 48x w i t h  270 pages  of da ta  p e r  
f i che .  A s  a r e s u l t  of t h i s  program, DOD h a s  adopted 48x as 
a s t a n d a r d  r e d u c t i o n  r a t i o .  

Navy-Federal c a t a l o g  data  
m i n i a t u r i z a t i o n  Droaram 

The Navy s u p p l y  system d i s t r i b u t e s  15  c a t a l o g s  t o  
users worldwide. The Navy Management Data L i s t  ( N M D L ) ,  t h e  
most wide ly  d i s t r i b u t e d  c a t a l o g  , has over  6 ,000  cus tomers .  
Before 1969, t h e  NMDL was p r i n t e d  on paper, weighed 42 pounds, 
and had t o  be mailed f o u r t h  class.  Because of , t h e  p r i n t i n g  
cost ,  f u l l  c a t a l o g s  were issued o n l y  a t  i r r e g u l a r  i n t e r v a l s  
and upda tes  were provided between f u l l  p r i n t i n g s .  

In 1969 p a r t  of t h e  NMDL was conver ted  t o  m i c r o f i c h e  on 
a tes t  bas is .  The paper  and p r i n t i n g  c o s t  was e l i m i n a t e d ,  
and t h e  m i c r o f i c h e  NMDL could be s t o r e d  i n  abou t  one- tenth  
t h e  space  required by paper c a t a l o g s .  Because it weighed 
o n l y  8 ounces ,  it could be airmailed t o  users. The t e s t  
proved successful, and i n  August 1972 t h e  e n t i r e  NMDL was 
conver ted  t o  m i c r o f i c h e .  Because m i c r o f i c h e  is inexpens ive  , 
t h e  NMDL is now p u b l i s h e d  every  3 months, and no upda tes  are 
needed. 
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Master d a t a  r e c o r d  
a t  Naval A i r  Rework F a c i l i t v  

The master d a t a  r ecord  (MDR) is tge b a s i c  document 
c o n t r o l l i n g  workloads through t h e  Naval Air  Rework F a c i l i t y .  
I t  c o n t a i n s  r o u t i n g  i n f o r m a t i o n ,  s t a n d a r d  r e p a i r  times, 
t e c h n i c a l  da ta  on an i t e m ,  s k i l l  codes  r e q u i r e d ,  f a c i l i t y  
l i m i t a t i o n s ,  and o t h e r  in fo rmat ion .  

The MDR f i l e  exceeded 8 0 , 0 0 0  p r i n t e d  pages .  To keep 
t h e  f i t e  c u r r e n t ,  changes were p r i n t e d  weekly and d i s -  
t r i b u t e d  t o  u s e r s  who removed o ld  pages and i n s e r t e d  new 
ones .  Many f i l i n g  m i s t a k e s  were made; and,  when massive 
changes o c c u r r e d ,  t h e  f i l e  o f t e n  became h o p e l e s s l y  o u t  of  
d a t e .  D i s t r i b u t i o n  of t h e  MDR f i l e  was r e s t r i c t e d  because 
of t h e  high c o s t  of keeping it c u r r e n t .  T h i s  r e s t r i c t i o n  
resulted i n  numerous phone c a l l s  t o  o b t a i n  r o u t i n e  d a t a  on 
components brought in for repa i r ,  and this requ ired  addi-  
t i o n a l  man-hours. 

A f t e r  its convers ion  t o  mic ro f i lm,  t h e  MDR f i l e  could  
be economical ly  updated weekly and four  c o p i e s  could  be 
provided t o  users.  The f u n c t i o n s  of d e l e t i n g  o l d  pages 
and i n s e r t i n g  updateed pages were e l i m i n a t e d ,  r e s u l t i n g  
i n  a more accurate f i l e .  Because of wider d i s t r i b u t i o n ,  
i n d i v i d u a l s  have b e t t e r  access t o  needed i n f o r m a t i o n  
and t h e  phone c a l l s  r e q u i r e d  under  t h e  o l d  system are  
no longer  necessa ry .  

Army Materiel Command i n v e n t o r y  a p p l i c a t i o n  

I n  1967 t h e  Army M a t e r i e l  Command compared t h e  c o s t  of 
p r e p a r i n g  ADP i n v e n t o r y  r e p o r t s  us ing  COM wi th  t h e  c o s t  of 
p r i n t i n g  t h e  r e p o r t s  on paper .  T h i s  work was done a t  t h r e e  
Army i n s t a l l a t i o n s  and involved c o n v e r t i n g  t o  r o l l f  i l m  t h o s e  
r e p o r t s  which r e q u i r e d  over 1 hour t o  p r i n t .  

The s t u d y  showed t h a t  t h e  c o s t  of the COM system 
would be o f f s e t  by a r e d u c t i o n  i n  e x p e n d i t u r e s  f o r  paper .  
COM r e p o r t s  were d i s t r i b u t e d  f a s t e r  and t h e  e f f i c i e n c y  
of pe r sonne l  us ing  r e p o r t s  w a s  i n c r e a s e d  by as much as 
100 p e r c e n t .  In fo rmat ion  r e t r i e v a l  t i m e ,  which f o r m e r l y  
required 2 t o  1 5  minu tes ,  was reduced t o  under 30 seconds .  
Other advan tages  of COM inc luded  improving i n f o r m a t i o n  con- 
t r o l ,  e l i m i n a t i n g  massive ca rd  f i l e s ,  and r e l i e v i n g  a 
s p a c e  squeeze .  

The COM program has  been expanded t o  a l l  major Army 
commands, and 1 2  a d d i t i o n a l  r e c o r d e r s  have been i n s t a l l e d .  

1 4  



Marine Corps p a y r o l l  

I n  1967  t h e  Marine Corps '  i n t e g r a t e d . a c t i v e  d u t y  pay- 
personne l  system was evo lv ing .  T h i s  system r e q u i r e d  t h a t  
i n f o r m a t i o n  on pe r sonne l  be provided twice monthly t o  
over  2 ,000  u n i t s  throughout  t h e  world. Over 300,000 l i n e s  
of in fo rmat ion  are s u p p l i e d  biweekly. The Marine Corps 
dec ided  t h a t  m i c r o f i l m  was t h e  dost p r a c t i c a l  medium f o r  
p r o v i d i n g  t h e  in fo rmat ion .  

The major b e n e f i t s  o b t a i n e d  by us ing  COM i n c l u d e  
reducing computer t i m e ,  paper consumption, and s h i p p i n g  and 
m a i l i n g  c o s t s .  C o s t s  of running one a p p l i c a t i o n  dropped from 
$21,000 each t i m e  it was run us ing  paper t o  abou t  $300 us ing  
m i c r o f i c h e .  
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CHAPTER 4 

METHODS OF PROVIDING COM SERVICES 

An agency may p r o v i d e  f o r  its COM p r o d u c t i o n  needs  by 
ei ther  e s t a b l i s h i n g  an in-house i n s t a l l a t i o ' n  or  us ing  a 
s e r v i c e  c e n t e r .  I n  a s e r v i c e  c e n t e r  o p e r a t i o n ,  a s i n g l e  
COM recorder /deve loper  s e r v e s  t h e  needs of a number o f  
a g e n c i e s ,  which s h a r e  t h e  c o s t  of o p e r a t i o n .  Each agency 
a v o i d s  t h e  expense of a c q u i r i n g  and o p e r a t i n g  i t s  own 
COM equipment.  

COM s e r v i c e  centers are n o t  widely  accepted  by Federal 
a g e n c i e s .  There is a tendency f o r  a g e n c i e s  t o  p rov ide  o n l y  
f o r  t h e i r  own COM needs  and g i v e  l i t t l e  c o n s i d e r a t i o n  t o  
s h a r i n g  equipment w i t h  o t h e r  a g e n c i e s  which have COM re- 
qu i rements .  

IN-HOUSE COM INSTALLATIONS 

The Norfolk  a r e a  has  a c o n c e n t r a t i o n  of Federal a c t i v-  
i t i e s  us ing  computer equipment ( 2 2  m i l i t a r y  commands and 
2 c i v i l i a n  a g e n c i e s ) .  S e v e r a l  of these o r g a n i z a t i o n s  have 
COM equipment or are p lann ing  i n s t a l l a t i o n s .  

I n  some cases t h e  COM f a c i l i t i e s  were e s t a b l i s h e d  on 
t h e  basis of shor t- run  agency needs wi thou t  e x p l o r i n g  t h e  
p o s s i b i l i t y  of i n t e r a g e n c y  equipment s h a r i n g  . The Naval 
A i r  S t a t i o n  ( N A S )  i n  Norfolk i n s t a l l e d  COM equipment i n  
May 1972 t o  t e s t  and e x p l o r e  its use. The COM r e a d e r  and 
deve loper  were t a i l o r e d  t o  f i t  NAS needs and ADP equipment 
c h a r a c t e r i s t i c s .  They d i d  n o t  c o n s i d e r  whether o t h e r  
a g e n c i e s  had needs  f o r  COM s e r v i c e s .  

The equipment has  a p r a c t i c a l  c a p a c i t y  of 7 , 0 0 0 , 0 0 0  
frames of mic ro f i lm a month i n  500 hours  of o p e r a t i o n .  An 
average 300,000 f rames  monthly are now produced,  abou t  
4.3 p e r c e n t  h e .  Even though c o n s i d e r a b l e  c a p a c i t y  is n o t  
needed by NAS, s e r v i c e s  t o  o t h e r  a g e n c i e s  have been pro- 
vided o n l y  on a small scale. 

A t  t h e  time t h e  NAS COM f a c i l i t y  was underused,  o t h e r  
a g e n c i e s  i n  t h e  Norfolk area were p lann ing  t o  a c q u i r e  equip- 
ment or  were us ing  commercial s e r v i c e  centers.  I n  J a n u a r y  
1972 t h e  Tactical Air  Command Chief of S ta f f  i n i t i a t e d  a 
s t u d y  of t h e  f e a s i b i l i t y  of a mic ro f i lm s e r v i c e  c e n t e r  a t  
Tactical A i r  Command h e a d q u a r t e r s ,  Langley A i r  Force  Base. 
The s t u d y ,  completed i n  December 1973, recommended estab- 
l i s h i n g  a s e r v i c e  c e n t e r  c a p a b l e  of s a t i s f y i n g  t h e  micro-  
f i l m  requ i rements  a t  Tactical  A i r  Command headquarters and 
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other f u n c t i o n s  located a t  Langley A i r  Force  Base. The 
s t u d y  was made independen t ly  of similar s t u d i e s  a t  o t h e r  
DOD a g e n c i e s  i n  t h e  area and d id  n o t  c o n s i d e r  us ing  t h e  
COM equipment a t  NAS. 

I n  November 1973 t h e  Army T r a i n i n g  and D o c t r i n e  Com- 
mand, F o r t  Monroe, Hampton, V i r g i n i a ,  c o n t r a c t e d  w i t h  a 
commercial COM s e r v i c e  company t o  c o n v e r t  19 r e p o r t s  t o  
m i c  r o f  i c  he. 

During f i sca l  year  1972, NAS o f f i c i a l s  sa id  t h e y  could  
no t  p r o v i d e  e x t e n s i v e  microfilm s e r v i c e s  to  o t h e r  a g e n c i e s ,  
even on a cos t- re imbursab le  basis ,  because of p e r s o n n e l  
c e i l i n g s .  I n  f i sca l  year 1974, personne l  c e i l i n g s  were in-  
creased and s e r v i c e  capab i l i t i e s  were expanded, b u t  as of 
J a n u a r y  1974 v e r y  l i t t l e  a d d i t i o n a l  microfilm s e r v i c e s  had 
been provided to  other a g e n c i e s .  

An i n d i v i d u a l  agency may o b t a i n  b e n e f i t s ,  lower costs, 
and better s e r v i c e  by us ing  a COM recorder and d e v e l o p e r ,  
b u t  t h e  equipment may n o t  be used e f f i c i e n t l y .  The c a p a c i t y  
of t h i s  equipment is so great t h a t  u s u a l l y  no s i n g l e  agency 
h a s  enough computer o u t p u t  to  keep it o p e r a t i n g  f u l l  time. 
Consequently,  when an agency has COM equipment for i ts  
e x c l u s i v e  u s e ,  t h e  system is f r e q u e n t l y  underused. A 
better way of u s i n g  COM r e c o r d e r s  and d e v e l o p e r s  appears 
t o  be th rough  e s t a b l i s h i n g  s e r v i c e  c e n t e r s  which s e r v i c e  
t h e  needs of a number of agenc ies .  

COM SERVICE CENTERS 

COW s e r v i c e  c e n t e r s  c a p a b l e  of p rov id ing  d i v e r s e ,  
prompt s e r v i c e s  could m a k e  COM's advantages  a v a i l a b l e  t o  
Federal a g e n c i e s  and i n c r e a s e  equipment use. A p o t e n t i a l  
user r e a l i z e s  s ta r tup  s a v i n g s  through e l i m i n a t i n g  COM 
system des ign ,  s e l e c t i o n ,  and i n s t a l l a t i o n  c o s t s ;  h i r i n g  
and t r a i n i n g  of o p e r a t o r  p e r s o n n e l ,  as w e l l  as e l i m i n a t i n g  
l o s t  p roduc t ion  time awai t ing i n s t a l l a t i o n  and t e s t i n g .  
Other advantages  of t h e  s e r v i c e  centers are s a v i n g s  through 
economies of scale and t h e  development of a wider community 
of users. A s e r v i c e  c e n t e r  would c e n t r a l i z e  a h igh  degree 
of e x p e r t i s e  where users could  o b t a i n  answers t o  COM'ques- 
t i o n s  and thereby  enhance COM's e a r l y  accep tance  f o r  appro-  
pr ia te  a p p l i c a t i o n s  and avoid  i n a p p r o p r i a t e  a p p l i c a t i o n s .  

Some agencies have established COM s e r v i c e  c e n t e r s  t o  
meet the i r  needs and those of o t h e r  agenc ies .  For example, 
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t h e  HEW Data Management Center  h a s  been d e s i g n a t e d  as a 
Federa l  d a t a  p r o c e s s i n g  center and o f f e r s  mic ro f i lm conver-  
s i o n ,  p r o c e s s i n g ,  and d u p l i c a t i o n  s e r v i c e s .  Beginning i n  
August 1 9 7 2  t h e  c e n t e r  has  provided COM s e r v i c e s  t o  4 agen- 
c ie s  w i t h i n  HEW and 1 0  o t h e r  depar tments  and bureaus .  

Use of t h e  c e n t e r  h a s  c o n t i n u a l l y  i n c r e a s e d .  The 
equipment was o r i g i n a l l y  j u s t i f i e d  on an expected  volume of 
about 3 0 0 , 0 0 0  frames of micrcr f i ln  a m c ~ t h .  Ir. fiscal year 
1 9 7 4  t h e  average  monthly volume reached 510 ,000  f rames ,  and 
c e n t e r  o f f i c i a l s  e x p e c t  it t o  reach 1,200,000 f rames  i n  f i s c a l  
year  1975. The c e n t e r  is abou t  t o  s t a r t  a s e c o n d- s h i f t  opera-  
t i o n .  According t o  HEW o f f i c i a l s ,  t h e  volume of work done 
by t h e  c e n t e r  should  c o n t i n u e  t o  i n c r e a s e .  Recen t ly ,  four  addi-  
t i o n a l  a g e n c i e s  have i n q u i r e d  about  us ing  t h e  c e n t e r ,  and more 
can be expected  a s  t h e  p r i c e  of paper c o n t i n u e s  t o  increase. 

One reason f o r  t h e  success of t h e  HEW c e n t e r  is t h a t  it 
p r o v i d e s  economical s e r v i c e .  During our review t h e  charge  
f o r  r ecord ing  on 1 6  mm and 1 0 5  mm f i l m  was $12 per  thousand 
frames.  D u p l i c a t i o n  of 16  mm f i l m  c o s t  $2.50 pe r  thousand 
and 1 5  cents  per  m i c r o f i c h e  f o r  105 mm f i l m .  I t  would be 
d i f f i c u l t  f o r  any agency w i t h  i ts  own machine t o  p rov ide  
s u c h  economical s e r v i c e .  

I n  a d d i t i o n ,  t h e  N a t i o n a l  I n s t i t u t e s  of H e a l t h  o f f e r s  
COM services through i ts s e r v i c e  c e n t e r  arrangement  i n  t h e  
Washington, D.C. ,  a r e a .  However, COM s e r v i c e  c e n t e r s  a r e  
not  accep ted  Government-wide and have no t  been provided 
i n  o t h e r  s e c t i o n s  of t h e  coun t ry .  When w e  s t a r t e d  our work, 
COM c e n t e r s  were no t  a v a i l a b l e  i n  t h e  Norfolk area,  d e s p i t e  
a c o n c e n t r a t i o n  of Federa l  a c t i v i t i e s .  S e v e r a l  a g e n c i e s  
e i t h e r  had COM equipment or were p lann ing  to  i n s t a l l  it. 

Recognizing t h a t  there could  be an u n d e s i r a b l e  p r o l i f -  
e r a t i o n  of COM equipment r e s u l t i n g  i n  e x c e s s i v e  c o s t s ,  w e  
proposed t o  t h e  O f f i c e  of Management and Budget (OMB) a j o i n t  
COM s tudy .  

PROPOSAL FOR COM STUDY 

We sugges ted  t o  OMB t h a t  e x e c u t i v e  a g e n c i e s  j o i n  wi th  
GAO i n  a s t u d y  t o  de te rmine  e f f i c i e n t  and e f f e c t i v e  methods 
f o r  a c q u i r i n g  and us ing  COM technology.  Our sugges ted  ap- 
proach was t o  determine t h e  f e a s i b i l i t y  of e s t a b l i s h i n g  
i n t e r i m  COM s e r v i c e  centers i n  c e r t a i n  g e o g r a p h i c a l  areas 
a s  a means of both g i v i n g  economical s e r v i c e  and c o n t r o l l i n g  
p r o l i f e r a t i o n  of sys tems whi le  s tudy ing  t h e  long- range 
needs f o r  COM technology.  
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OMB agreed wi th  u s  and proposed t h a t  its r e p r e s e n t a t i v e s  
and t h o s e  o f  GSA, our  Office,  and o t h e r  Federal a g e n c i e s  be 
named t o  a s t e e r i n g  committee charged wi th  forming a s t u d y  
p l a n ,  a r r a n g i n g  i t s  conduct ,  and' reviewing t h e  r e su l t s  and 
making recommendations. A s t e e r i n g  committee was e s t a b l i s h e d  
w i t h  t h e  DOD r e p r e s e n t a t i v e  as chairman. A t  t h e  commi t t ee ' s  
f i r s t  meeting on June  2 1 ,  1973, a p r o j e c t  team was named t o  
conduct  a f e a s i b i l i t y  s t u d y  f o r  a p i l o t  COM c e n t e r  i n  t h e  
Norfolk  area. The Navy P u b l i c a t i o n  and P r i n t i n g  S e r v i c e  
agreed t o  ac t  as t h e  COM s e r v i c e  center.  The s t e e r i n g  com- 
mittee is moni to r ing  t h e  c e n t e r ' s  o p e r a t i o n  and p l a n s  t o  issue 
a f i n a l  r e p o r t  i n  J u l y  1975. 

The committee, i n  a d d i t i o n  t o  moni to r ing  t h e  s e r v i c e  ten- 
t e r ,  p l a n s  t o :  

--Study and propose  ( if  war ran ted)  a Federal p o l i c y  on 
a c q u i r i n g  and u s i n g  COM systems.  

--Study whether COM equipment s t a n d a r d s  are needed now 
and t h e  f u t u r e  need f o r  s tandards .  

19 



CHAPTER 5 

CONCLUSIONS, RECOMMENDATIONS, AND AGENCY ACTIONS 

CONCLUSIONS 

COM can  improve t h e  economy and e f f i c i e n c y  of many 
Government in fo rmat ion  systems.  Inc reased  'use i n  such 
areas as  p a y r o l l  could  d e c r e a s e  o p e r a t i n g  c o s t s  and y i e l d  
o t h e r  advan tages .  However, COM h a s  n o t  been f u l l y  used 
because.  many Federa l  managers and system d e s i g n e r s  are 
unaware of its b e n e f i t s .  

S e r v i c e  c e n t e r s  have t h e  p o t e n t i a l  t o  p r o v i d e  COM 
s e r v i c e s  t o  a number of u s e r s ' a t  low c o s t  t o  t h e  
Government. As COM becomes more widely accep ted  and 
demand f o r  s e r v i c e s  grows, even g r e a t e r  economies should  
r e su l t .  However, s e r v i c e  c e n t e r s  a r e  n o t  as widely  used 
as t h e y  could  be. 

Although t h e  j o i n t  s t e e r i n g  committee and t h e  p i l o t  
s e r v i c e  c e n t e r  have been e s t a b l i s h e d ,  more a c t i o n  is needed 
t o  make  a g e n c i e s  aware of COM. GSA should  i n i t i a t e  a pro- 
gram t o  m a k e  Federal managers and system d e s i g n e r s  aware of 
COM b e n e f i t s .  Pending complet ion of t h e  p i l o t  p r o j e c t ,  GSA 
should  encourage a g e n c i e s  t o  u s e  s e r v i c e  c e n t e r s ,  where 
p o s s i b l e .  

RECOMMENDATIONS 

We recommend t h a t ,  f o r  o r d e r l y  and p r o d u c t i v e  u s e  of COM 
equipment ,  GSA: 

1. Inform F e d e r a l  managers of t h e  b e n e f i t s  of us ing  
COM . 

2 .  Sugges t  t h a t  a g e n c i e s  i n v e s t i g a t e  whether COM 
could  i n c r e a s e  p r o d u c t i v i t y  and lower t h e  c o s t  
of in fo rmat ion  systems.  

3 .  Encourage Federal a g e n c i e s  t o  share e x i s t i n g  COM 
equipment ,  e s p e c i a l l y  i n  a r e a s  where Federal 
a g e n c i e s  a r e  c o n c e n t r a t e d .  

AGENCY ACTIONS 

To m a k e  Federal managers more aware of t h e  advan tages  of 
COM, GSA is p r e p a r i n g  a handbook on t h e  a n a l y s i s  and d e s i g n  
of CON in fo rmat ion  sys tems and is sponsor ing  a Federal 
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Government Micrographics  Council .  Shared COM u s e  w i l l  be 
promoted as par t  of t h e  Government-wide ADP S h a r i n g  Program, 
and t h e  a c t i v i t i e s  of t h e  Micrographics  Council  and a v a i l -  
a b i l i t y  of t h e  COM handbook w i l l  be p u b l i c i z e d .  According 
t o  GSA, procurement r e q u e s t s  f o r  COM equipment and se rv-  
ices are reviewed as p a r t  of t h e  ADP Shar ing  Program. GSA 
p l a n s  t o  s t r e n g t h e n  its e f f o r t s  by r e v i s i n g  t h e  Federal 
P r o p e r t y  Management Regu la t ion2  t o  m a k e  a g e n c i e s  more aware 
t h a t  COM equipment and s e r v i c e s  a te  inc luded  i n  t h e  ADP 
Shar ing  Program. (See app. I f o r  GSA comments.) 

Because many of t h e  COM i n s t a l l a t i o n s  d i s c u s s e d  i n  t h i s  
r e p o r t  are m i l i t a r y ,  w e  asked DOD f o r  i ts  comments. DOD 
concurred  i n  t h e  c o n c l u s i o n s  and recommendations. The 
A s s i s t a n t  S e c r e t a r y  o f  Defense s a i d  t h e  r e p o r t  should  pro-  
v i d e  needed emphasis on COM as an a l t e r n a t i v e  t o  p r i n t e d  
computer o u t p u t  and should i n c r e a s e  th’e e f f i c i e n c y  of  
e x i s t i n g  and planned COM usage through s h a r i n g  of resouces .  
H e  a l s o  s a i d  DOD would c o n t i n u e  working c l o s e l y  w i t h  our  
O f f i c e  and GSA t o  e x p l o i t  t h e  f u l l  p o t e n t i a l  of COM. (See 
app. I1 f o r  DOD comments.) 
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General 
Services 
Administration 

Washington, D.C. 20405 

APPENDIX I 
Automated Data and 
Telecommunications 

AUG 28 1974 

Honorable Elmer B. Staats 
Comptroller General of the United States 
General Accounting Office 
Washington, DC 20548 

Dear Mr. Staats: 

W e  appreciate the opportunity to review your draft  report, 
"Opportunities for  Savings through Increased Computer-Output- 
Microfilm use  by Federal Agencies, ' I  dated June 25, 1974, and 
offer the following comments, 

Our efforts, both within the agency, and attempts to market  
computer output microfilm (COM) service  to other agencies, have 
been discouraging. 
to the lack of awareness on the part  of the u s e r s  of ADP products 
as to the advantages of COM over hard copy printouts. 

As the study relates, this is due primari ly 

In an effort to s d v e  the above problem, GSA is preparing a hand- 
book on the analysis and design of COM information systems, and 
is sponsoring a Federal Government Micrographics Council. GSA 
will promote shared use  of COM as an  integral part  of the Govern- 
ment-wide ADP Sharing Program, As part  of this effort, the 
activities of the Mitrographics Council and the availability of the 
COM Handbook will be publicized. 

In addition, procurement requests for COM equipment and services 
a r e  reviewed as part  of our ADP Sharing Program. 
strengthen our efforts and make agencies aware that COM equipment 
and services are included in the ADP Sharing Program by revising 
the FPMRs. 

W e  plan to  

COM, and specifically centralized COM service centers,  are not 
always the most  economical o r  best way to solve an  agency's 
problem. In our opinion, greater  emphasis is needed on the overall 

Progress Through Excellence 
Service Through People 

23 



APPENDIX I 

system design aspects of the total COM information system, and 
on improving the processing of recorded information within 
agencies. 
a market as possible, the center must provide the capability to 
handle a variety of cdmputer magnetic tape formats. A key 
factor in gaining customers for a COM service center will be 
providing them with competent systems analysis and programing 
advice to aid them in converting to COM use. 

If service centers a r e  used, in order to serve  a s  wide 

If there a r e  any questions, pleage let  us know. 

Sincerely, 
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APPENDIX I1 

COHVIROLLER 

ASSISTANT SECRETARY O F  DEFENSE 
WASHINGTON, D.C. 20301 

19 AUG 1974 

M r .  D. L. Scantlebury 
Director, Division of Financial & 

U. S. General Accounting Office 
General Management Studies 

Dear Mr. Scantlebury: 

Reference i s  made t o  your l e t t e r  of June 26, 1974 with enclosed draft 
report on "Opportunities f o r  Savings Through Increased Computer-Output- 
Microfilm Use by Federal Agencie's" (OSD Case #377l). 

The subject report should provide much needed emphasis f o r  the 
consideration of Computer-Output-Microfilm (COM) as an alternative t o  
the increasingly expensive printed ccrmputer output. Further, it 
should serve to increase the efficiency of existing and planned COM 
usage through sharing of resources or  consideration of service center 
support 0 

As the report indicates, the Department of Defense shares your belief 
i n  the potential  of COM systems f o r  improving the econarqy and effective-  
ness of many information systems and has i n  f a c t  been a leader i n  the 
Federal community i n  COM usage. 

We concur with the conclusions and recormaendations of the report and 
will continue t o  work closely with GAO and GSA i n  endeavoring t o  
e q - l o i t  the full potential  of COM. 

(See GAO n o t e . )  

Sincerely, 

GAD note: Detail caaripents considered in finalizing the report 
have been deleted .  
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